A study was conducted to investigate the growth response of growing indigenous chickens between 14 and 21 weeks of age to diet protein level. The chickens were offered diets ad libitum with 100, 120, 140, 160 and 180 g crude protein (CP)/kg diet. Body weight and feed intake of the birds were recorded weekly. Feed intake and weight gain increased significantly between the 100 and 160 g CP/kg diets where-after they plateau. Feed efficiency measured by feed conversion ratio improved with increasing dietary protein level up to 160 g CP/kg after which there was no further improvement. It is concluded that the CP requirements for these chickens between 14 and 21 weeks of age is 160 g /kg.
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A total of 25 deep litter pens, each measuring 1 m x 3 m, was used in the experiment. Birds were randomly allocated within sex to the pens so that there were six birds (3 males and 3 females) per pen. The pen floors were covered with six cm of wood shavings as litter material. These experimental pens were constructed within a house in which a 1 m high stone wall was covered with wire mesh. The mesh wire allowed for ventilation and natural light. The diets were then randomly allocated to the pens. Five replications were provided for each dietary treatment.
All data were subjected to analysis of variance for a completely randomised design using Genstat 5 (1995) and each pen was used as an experimental unit. Where there was a significant F-test (P < 0.05), the least significant difference (LSD) method was used to separate the means (Steel & Torrie, 1980) . The influence of the dietary protein level on feed intake, weight gain and feed efficiency is shown in Table 2 . Feed intake per bird increased with increasing protein levels of between 100-140 g/kg, after which the intake plateaued. Furthermore, feed intakes for birds offered diets containing 160 and 180 g CP/kg did not differ (P > 0.05) from each other.
Results
Live weight gain was lower (P < 0.05) for birds offered diets containing 100, 120 and 140 g CP/kg in comparison to those offered the diets containing 160 and 180 g CP/kg. These weight gains were similar to those obtained for feed intake. Live weight gain increased and feed conversion ratio (FCR) decreased with increasing levels of protein ( Table 2 ). The feed efficiency improved in birds offered diets containing between 100 and 160 g CP/kg, but there was no further improvement when the CP level increased from 160 to 180 g/kg in the diets.
Discussion
Growth in animals is influenced by genotype of the birds, and by nutrition, hormones, tissue specific regulatory factors and other aspects of the bird's environment (Carlson, 1969) . In a stress-free environment, given adequate intake of essential nutrients, growth will increase until a genetically determined upper limit is reached (Campbell & Taverner, 1988) . Feeding animals below their protein requirement does not improve protein utilization. Protein deficiency in a feed reduces growth as a consequence of depressed appetite and thus intake of nutrients (Harper & Rogers, 1965) . Surplus amino acids in the portal circulation after consumption of an imbalanced diet stimulate synthesis or suppress breakdown of limiting amino acids in the liver leading to their greater retentions. The supply of the limiting amino acids for peripheral tissues such as muscle is thereby reduced, although protein synthesis in these tissues continues unimpeded. Harpers & Rogers (1965) reported that, in both muscle and plasma the concentration of the first limiting amino acid declines while there is an accumulation of those amino acids, which were added and they precipitated the imbalance. Eventually, the free amino acid patterns of both muscle and plasma may become so deranged that it will trigger the intervention of the appetite-regulating system to reduce feed intake. Growth is depressed as a consequence of the depressed appetite and intake of nutrients. This depression in feed intake may be regarded as responsible for the retardation of growth. Results from this study demonstrate that feed intake increased with increasing protein and amino acids content in the diet (Tables 2 and 3 ). Both the growth rate and feed conversion ratio of chickens improved as the dietary protein levels increased up to 160 g CP/kg. This may be attributed to an increase in available protein and amino acids for growth. On the other hand, feeding above the protein requirements does not result in an increase in protein deposition, but nitrogen excretion through the urine increases rapidly (Bikker et al., 1994) . In this study growth rate in chickens increased as protein level increased up to 160 g/kg and then plateaued, i.e. there was no further increase after this level. The amino acid concentration of typical maize-soya diets (160 and 180 g CP/kg) meets the requirements of growing layer chickens (NRC, 1984) . The feed efficiency improved increasing protein level of the diet. This is in agreement with the findings of Morris et al. (1987) who reported progressive reduction in the efficiency of utilization of lysine as the CP concentration of the diet increased from 140 to 280 g/kg. The similar gain and FCR observed for birds offered diets containing 160
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and 180 g CP/kg may be as a result of the 180 g CP/kg diet containing amino acids in excess of the requirement for growing indigenous chickens. This may have led to increased amino acid degradation, resulting in no further increase in growth and efficiency of feed utilization. As the supply of an amino acid is in excess of that required for protein synthesis, amino acid catabolism increases. This ensures that when amino acids are in short supply they are preferentially used for body protein synthesis (Kim et al., 1983) . The activity of most amino acid catabolizing enzymes increases with increased dietary supply of protein. Ndegwa et al. (2001) reported that indigenous growing chickens fed diets containing 170-230 g CP/kg had similar growth rates and feed intake, suggesting that the 17 g CP/kg diet was sufficient for these chickens.
In a recent study, Chemjor (1998) reported a FCR of 5.2 g feed/g gain for indigenous chickens offered diets in a cafeteria feeding system. Between 14 and 21 weeks of age these chickens consumed 10.64 g protein per day, whereas the chickens on the 16 g/kg diet in the present study consumed 10.95 g CP and had a FCR of 5.98. Despite the FCR's from both studies being similar, growth rates were lower in the current study (by 5.1 g/day). This suggests that birds on the free choice feeding system might have been able to finetune their protein intakes. For the complete diets, a higher appetite for protein would lead to an increased intake of other nutrients. This may reduce the efficiency of protein utilization, which will be reflected as poor growth rate and higher FCR.
Since there was no further improvement in rate of growth beyond 160 g CP/kg, it suggests that 180 g CP/kg was above the requirement for this group of chickens. The chickens in this study that were fed on the diet containing 140 g CP/kg had a feed intake, growth rate, and FCR of 64.8 g, 8.6 g/day and 7.6 respectively. Chemjor (1998) reported 81.27 g, 16.38 g/day and 5.13 for feed intake, growth rate and FCR respectively for indigenous chickens consuming a diet containing 140 g CP/kg between the 16 th and 21 st week. This variation could be due to differences in the methods of determination of the protein requirements. This study used the dose response method while Chemjor (1998) used the cafeteria method.
Conclusions
The results of this study indicate that, during the 14-21 week growth phase, indigenous chickens require a protein concentration of approximately 160 g/kg in their diets to optimise intake and growth rate. These results can be used to calculate protein deficits in scavenging growing chickens if the protein obtained from scavenging is determined. Consequently, this deficit may be offset by offering appropriate supplementation.
